A subset S of V is called a total dominating set if every vertex in V is adjacent to some vertex in S. The total domination number γ t (G) of G is the minimum cardinality taken over all total dominating sets of G. A dominating set is called a connected dominating set if the induced subgraph S is connected. The connected domination number γ c (G) of G is the minimum cardinality taken over all minimal connected dominating sets of G. In this work, we characterize trees and unicyclic graphs with equal total domination and connected domination numbers.
Introduction
By a graph we mean a finite, undirected graph without loops or multiple edges. Terms not defined here are used in the sense of Arumuram [1] and Harary [2] .
Let G = (V, E ) be a simple graph of order n. The degree, neighborhood and closed neighborhood of a vertex v in the graph G are denoted by d (v) , N (v) and N [v] = N (v) ∪ {v}, respectively. For a subset S of V , N (S) denotes the set of all vertices adjacent to some vertex in S and N [S] = N (S) ∪ S. The graph induced by S ⊆ V is denoted by S . The minimum degree and maximum degree of the graph G are denoted by δ(G) and ∆(G), respectively. Let P n and K 1,n−1 denote the path and star with n vertices, respectively.
A subset S of V is called a dominating set if every vertex in V − S is adjacent to some vertex in S.
The domination number γ (G) of G is the minimum cardinality taken over all dominating sets of G. A subset S of V is called a total dominating set if every vertex in V is adjacent to some vertex in S. The total domination number γ t (G) of G is the minimum cardinality taken over all total dominating sets of G. A dominating set is called a connected dominating set if the induced subgraph S is connected. The connected domination number γ c (G) of G is the minimum cardinality taken over all minimal connected dominating sets of G. A connected dominating set S with cardinality γ c (G) is called a γ c -set. Let S ⊂ V (G) and x ∈ S, we say that x has a private neighbour (with respect to S) if there is a vertex in V (G) − S whose only neighbour in S is x. Let P N (x, S) denote the private neighbours set of x with respect to S.
A vertex of degree one is called a pendant vertex. A vertex v of G is called a support if it is adjacent to a pendant vertex. Any vertex of degree greater than one is called an internal vertex. Let L(G), S(G) and I (G) denote the sets of pendant vertices, support vertices and internal vertices of graph G, respectively. Let C(G) = {v | v ∈ I (G) − S(G), and there exists at least a component In this work, we characterize trees and unicyclic graphs with equal total domination and connected domination numbers.
Main results

Suppose that T is a tree. If |I (T )| ≤ 1, then T is a star and it is obvious that γ c (T ) = γ t (T ).
Theorem 1. Let T be a tree with |I (T )| ≥ 2. Then γ c (T ) = γ t (T ) if and only if I (T ) = S(T ) ∪ C(T ).
Proof. Since T is a tree, it follows that I (T ) is the unique minimum connected dominating set of G.
is obvious that I (T ) = S(T ) ∪ C(T ).
Without loss of generality, we can assume that
Conversely, let S be a γ t -set of G with minimum number of pendant vertices. Since
Otherwise S is not a total dominating set of T , which is a contradiction. So,
Let G be a unicyclic graph with cycle C m , and let X be the set of all vertices of degree 2 in C m . Without loss of generality, we can assume that v 1 , v 2 , . . . , v t is the longest path in X . Let 
and γ t (G) = γ c (G).
Lemma 5. Let C m be a cycle with m vertices. Then γ t (G) = γ c (G) if and only if m = 4, 5, 6.
Lemma 6. Let G be a unicyclic graph with cycle C m . If ∆(G) ≤ n − 2 and |X | = m − 1, then γ t (G) = γ c (G) if and only if the following conditions hold:
(a) 3 ≤ m ≤ 6. (b) Suppose d(v m ) ≥ 3. Let G = G − {v 1 }. Then I (G ) = S(G ) ∪ C(G ).
Proof. Let γ t (G) = γ c (G). By Lemma 5, it follows that 3 ≤ m ≤ 6. It is obvious that
Conversely, by Theorem 1, it follows that
Lemma 7. Let G be a unicyclic graph with cycle C m . If
Proof. As regards the longest path in X , we can discuss it using the following cases. then it is obvious that I (G ) − {v m } is a minimum cardinality total dominating set  of G . That is, γ t (G ) = γ c (G ) − 1. Since γ t (G) = γ t (G ) + 1, it follows that γ t (G) = γ c (G) .
Lemma 12. Let G be a unicyclic graph with cycle C m and |X | ≤ m −2. Suppose t = 2 and 3 ≤ |X | ≤ 4. Conversely, if
Proof. It is obvious that
In a similar way to that above, we can prove the following lemma. Conversely, if G ∈ η, then it is obvious that γ t (G) = γ c (G). 
